Transgenic expression of ephrinB2 in periodontal ligament stem cells (PDLSCs) modulates osteogenic differentiation via signaling crosstalk between ephrinB2 and EphB4 in PDLSCs and between PDLSCs and pre-osteoblasts within co-culture.
The goal of periodontal therapy is to regenerate/reconstruct the damaged supporting tissues of diseased teeth and to facilitate recovery of their physiological functions. Combination of stem cell transplantation and gene therapy offers a viable method for accelerating periodontal repair and regeneration. In this study, the role of the ephrinB2/EphB4 signaling pathway in regulating osteogenic differentiation of periodontal ligament stem cells (PDLSCs) and crosstalk between PDLSCs and pre-osteoblasts within co-culture was investigated through ephrinB2 transgenic expression in PDLSCs. PDLSCs isolated from premolar teeth of teenage patients undergoing orthodontic treatment were transfected with transgenic (hEfnB2-GFP-Bsd) vector or empty vector (GFP-Bsd). Vector-PDLSCs, EfnB2-PDLSCs, MC3T3-E1 and co-cultures of vector-PDLSCs with MC3T3-E1, and EfnB2-PDLSCs with MC3T3-E1 were subjected to osteogenic induction. The osteogenic differentiation of EfnB2-PDLSCs, vector-PDLSCs and co-cultures were assessed by reverse transcription-polymerase chain reaction, alkaline phosphatase (ALP) assay and Alizarin-red S staining. Protein expression levels of ephrinB2, EphB4, phosphorylated ephrinB2 and EphB4 were analyzed by western blot, immunoprecipitation and co-immunoprecipitation assays. ALP assay and Alizarin-red S staining demonstrated higher ALP activity and increased mineralization with EfnB2-PDLSCs vs. vector-PDLSCs and with co-culture of EfnB2-PDLSCs and MC3T3-E1 vs. vector-PDLSCs and MC3T3-E1. Reverse transcription-polymerase chain reaction revealed that the expression of human odonto/osteogenic markers were significantly enhanced in EfnB2-PDLSCs compared to vector-PDLSCs, and that the expression of mouse odonto/osteogenic markers were significantly higher in co-culture of EfnB2-PDLSCs with MC3T3-E1 vs. vector-PDLSCs with MC3T3-E1. The EphB4 receptor was activated through phosphorylation during osteogenic differentiation. Our data indicate that transgenic expression of ephrinB2 in PDLSCs could promote osteogenic differentiation via stimulation of the phosphorylation of ephrinB2 and EphB4, which regulates cell communication between PDLSCs and between PDLSCs and pre-osteoblasts within co-culture.